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Features ' 


* Lew power CMOS. 

* Pin compatible to NMOS verisons. 

M Two independent, 0 to 2M bit/second, full- 
duplex channels, each with a separate crystal 
oscillator, baud rate generator, and Digital Phase- 
Looted Loop for clock recover/. 

■ Muiti-protcccl operation under program 
control; programmable for NRZ, KR23, or 
FM data encoding. 

* Asynchronous mode with five to eight bits 
and one, one and one-half, or two stop bits 
per character; programmable clock factor; 
break detection and generation; parity, 
overrun, and framing error detection. 


M Synchronous mode with internal or external 
character synchronization on one or two 
synchronous characters and CRC genera¬ 
tion and checking with CRC-16 or 
, CRC-CCITT preset to either Is or Os. 

■ SDLC/HDLC mode with comprehensive 
frame-level control, automatic zero insertion 
and deletion, I-field residue handling, abort 
generation and detection, CRC generation 
and checking, and SDLC Loop mode 
operation. 

* Local Loopback and Auto Echo modes. • 
m Supports II digital trunk. 


General 

Description 


The SCC Serial Communications Controller 
is a dual-channel, multi-protocol data communi¬ 
cations peripheral designed lor use with conven¬ 
tional non-multiplexed buses and the Zilcg 
Z-BUS. 1 ® The SCC functions as a serial-to-parallel 
parallel-to-serial converter/controller. The SCC 
can be software-configured to satisfy a wide vari¬ 
ety of serial communications applications. The 


device contains a variety of new, sophisticated 
internal functions including on-chip baud rate 
generators, Digital PhaseLocked Loops, and 
crystal oscillators that dramatically reduce the 
need fer external logic. 

A special receive operation mode for DMA 
controllers can be enabled by setting D2 in write 
register 15. 
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G«n«ral The SCC handles asynchronous formats, 

D«*crlptLortl Synchronous byte-oriented protocols such as 
(Continued) IBM Bisync, and Synchronous bit-oriented pro¬ 
tocols such as HDLC and IBM SDLC. This ver-; 

satile device supports virtually any serial data 
transfer application (cassette, diskette, tape 
drives, etc.). 

The device can generate and check CRC 
codes in any Synchronous mode and can be 
programmed to check data integrity in various 


modes. The SCC also has facilities for 
modem controls in both channels. In appli¬ 
cations where these controls are not needed, 
the modem controls can be used for 
general-purpose I/O. 

The daisy-chain interrupt hierarchy is also 
supported—as is standard for Zilcg peripheral 
components. 
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Pin ^The following section describes the pin functions 

Description common to the ZSSC30 and the ZSCC30. Figures 1 
dnd 2 detail the respective pin functions and pin 
assignments. 

CTSA, CTSB. Clear To Send (input's, active 
Low). If these pins are programmed as Auto 
Enables, a Low on the inputs enables the 
respective transmitters. If not programmed as 
Auto Enables, they may be used as general- 
purpose inputs. Both inputs are Schmitt-trigger 
buffered to accommodate slow rise-time inputs. 
The SCC detects pulses on these inputs and can 
interrupt the CPU on both logic level 
transitions. 

DCDA, DCDB. Data Carrier Detect (inputs, 
active Low). These pins function as receiver 
enables if they are programmed for Auto 
Enables; otherwise they may be used as 
general-purpose input pins. Both pins are 
Schmitt-trigger buffered to accomodate slow 
rise-time signals. The SCC detects pulses on 
these pins and can interrupt the CPU on both 
logic level transitions. 

DTR/REQA. DTR/REQ3. Data Terminal 
Ready/Request (outputs, active Low). These 
outputs follow the state programmed into Lhe 
DTK bit. They can also be used as general- 
purpose outputs or as Request lines for a DMA 
controller. 

ITI. Interrupt Enable In (input, active High). 

IEI is used with IEO to form an interrupt daisy 
chain when there is more than one inter- 
ruptariven device. A High IEI indicates that no 
ether higher priority device has an interrupt 
under service or is requesting an interrupt. 

IEO. Interrupt Enable Out (output, active 
High). IEO is High only if IEI is High and.the 
CPU is not ser/icing an SCC interrupt or the 
SCC is not requesting an interrupt (Interrupt 
Acknowledge cycle only). IEO is connected to 
the next lower priority devices IEI input and 
thus inhibits interrupts from lower priority 
devices. 

1NT. Interrupt Request (output, open-drain, 
active Low). This signal is activated when the 
SCC requests an interrupt. 

INTACK. Interrupt Acknowledge (input, active 
Low). This signal indicates an active Interrupt 
Acknowledge cycle. During this cycle, the 
SCC interrupt daisy chain settles. When RD 
or DS becomes active, the SCC places an inter- 
rupt vect or on the data bus (if IEI is High). 
INTACK is latched by the rising edge 
of PCLK. 

PCLK. Clock (input). This is the master SCC 
clock used to synchronize internal signals. 

PCLK is a TTL level signal. PCLK is not 
required to have any phase relationship with 
the master system dock. 


RxDA, RxDB. Receive Data (inputs, active 
High). These input signals receive serial data at 
standard TTL levels. 

RTxCA RTxCB. Receive/Transmit Clocks 
(inputs, active Low). These pins can be pro¬ 
grammed in several di fferen t modes of opera¬ 
tion. In each channel, RTxC may supply the 
receive clock, the transmit clbck, the clock for 
the baud rate generator, or the clock for the 
Digital Phase-Locked Loop. These pins can 
also be pro grammed for use with the respec¬ 
tive SYNC pins as a crystal oscillator. The 
receive clock may be 1, 16, 32, or 64 times 
the data rate in Asynchronous modes. 

RTSA, RTS3. Request lo Send (outputs, 

active Low). When the Request To Send (RTS)_ 

bit in Write Register 5 (Figure 11) is set, the RTS 
signal goes Low. When the RTS bit is reset in 
the Asynchronous mode and Auto Enable is on, 
the signal gees High after the transmitter is 
empty. In Synchronous mode or in Asynchron¬ 
ous mode with Auto Enable off, the RTS pin 
strictly follows the state of the RTS bit. Both pins 
can be used as general-purpose outputs. 

SYNCA, SYNC3. Synchronization (inputs or ^J\^\ 
outputs, active Low). These pins can act either | 

as inputs, outputs, or pert of the crystal 
oscillator circuit. In the Asynchronous Receive 
mode (crystal oscillator option not s elect ed), 
these pins are inputs similar to CTS and DCD. 

In this mode, transitions on these lines affect the 
state of the Synchronous/Hunt status bits in 
Read Register 0 (Figure 10) but have no other 
function. 

In External Synchronization mode with the 
crystal oscillator not select ed, thes e lines also 
act as inputs. In this mode, SYNC must be 
driven Low two receive clock cycles after the 
last bit in the synchronous character is 
received. Character assembly begins on the 
rising edge of the receive c lock im mediately 
preceding the activation of SYNC. 

In the Internal Synchronization mode 
(Moncsync and Bisync) with the crystal 
oscillator not selected, these pins act as out¬ 
puts and are active only during the part of the 
receive clock cycle in which synchronous 
characters are recognized. The synchronous 
condition is not latched, so these outputs are 
active each time a synchronization pattern is 
recognized (regardless of character bound¬ 
aries). In SDLC mode, these pins act as 
outputs and are valid on receipt of a flag. 

TxDA. TxDB. Jransmit Data (outputs, active 
High). These output signals transmit serial data 
at standard TTL levels. 
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TRxCA, TRxCB. Tronsmi{/Receive Clocks 
(inputs or outputs, active Low). These pins can 
be programmed in several different modes of 
operation. TRxC may supply the receive clock 
or the transmit clock in the input mode or sup¬ 
ply the output of the Digital Phase-Locked 
Loop, the crystal oscillator, the baud rate gener¬ 
ator, or the transmit clock in the output mode. 

W/REQA, W/REQB. Wail/Request (outputs, 
open-drain when programmed for a Wait func¬ 
tion, driven High or Low when programmed for 
a Request function). These dual-purpose outputs 
may be programmed as Request lines for a DMA 
controller or as Wait lines to synchronize the 
CPU to the SCC data rate. The reset state is 
Wait. 

Z&5C30 

A/B. Channel A/Chcnnel B Select (input). 

This signal selects the channel in which the 
read or ’write operation occurs. 

CE. Chip Enable (input, active Low). 

•This signal selects the SCC for a read or ’write 
operation. 

D 0 -D 7 Data Bus (bidirectional, 3-state). These 
lines carry data and commands to and from 
the SCC. 

D/C. Dcla/Control Se/ecf (input). This signal 
defines the type of information transferred to or 
from the SCC. A High means data is transfer¬ 
red; a Low indicates a command. 

RD. Read (input, active Low). This signal indi¬ 
cates a read operation and when the SCC is 
selected, enables the SCCs bus drivers. During 


the Interrupt Acknowledge cycle, this signal 
gates the interrupt vector onto the bus 
if the SCC is the highest priority device 
requesting an interrupt. 

WR. Y/rile (input, active Low). When the SCC 
is selected", this signal indicates a write 
operation. The coincidence of RD and WR is 
interpreted as a reset. 

ZSOCCO 

ADQ-AD 7 . Address/Data Bus (bidirectional, 
active High, 3-state). These multiplexed lines 
carry register addresses to the SCC as well as 
data or control information. 

AS. Address Strobe (input, active Low). 
Addresses on AD 0 -AD 7 are latched by the rising 
edge of this signal. 

CSq. Chip Select 0 (input, active Low). This 
signal is latched concurrently with the 
addresses on AD 0 -AD 7 and must be active for 
the intended bus transaction to occur. 

CSj. Chip Select 1 (input, active High). This 
second select signal must also be active before 
the intended bus transaction can occur. CSi 
must remain active throughout the transaction. 

DS. Data Strobe (input, active Low). This 
signal provides timing for the transfer of data 
into and out of'the SCC. If AS and DS coincide, 
this is interpreted as a reset. 

R/W. Read/Wrile (input). This signal specifies 
whether the operation to be performed is a read 
or a ’write. 


Functional The functional capabilities of the SCC 

Description can be described from two different points 
of view: as a data communications device, 
it transmits and receives data in a wide 
variety of data communications protocols; as 
a microprocessor peripheral, the.SCC offers 
valuable features such as vectored interrupts, 
polling, and simple handshake capability. 


Data Communications Capabilities. The 
SCC provides two independent full-duplex 
channels programmable for use in any com¬ 
mon Asynchronous or Synchronous data- 
communication protocol. Figure 3 and the 
following description briefly detail these 
protocols. 
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Functional 

Description 

(Continued) 


Asynchronous Modes . Transmission and 
reception can be accomplished independently ' 
on each channel with five to eight bits per 
character, plus optional even or odd parity.' 

The transmitters can supply one, one-and-a- 
haif, or two stop bits per character and can 
provide a break output at any time. The 
receiver break-detection logic interrupts the 
CPU both at the start and at the end of a 
received break. Reception is protected from 
spikes by a transient spike-rejection 
mechanism that checks the signal one-half a 
bit time after a Low level is detected on the 
receive data input (RxDA or RxDB in 
Figure 1). If the Low does not persist (as in the 
case of a transient), the character assembly 
process does not start. 

Framing errors and overrun errors are 
detected and buffered together with the partial 
character on which they occur. Vectored inter¬ 
rupts allow fast servicing or error conditions 
using dedicated routines. Furthermore, a 
built-in checking process avoids the interpreta¬ 
tion of a framing error as a new start bit: a 
framing error results in the addition of one-half 
a bit time to the point at which the search for 
the next start bit begins. 

The SCC does not require symmetric 
transmit and receive clock signals—a feature 
allowing use of the wide variety of clock 
sources. The transmitter and receiver can 
handle data at a rate of 1, 1/16, 1/32, or 1/64 
of the clock rate supplied to the receive and . 
tra nsmit c lock inputs. In Asynchro nous m odes, 
the SYNC pin may be'"programmed as an input 
used for functions such as monitoring a ring 
indicator. 

'Synchronous Modes . The SCC supports both 
byte-oriented and bit-oriented synchronous 
communication. Synchronous byte-oriented 
protocols can be handled in several modes, 
allowing character synchronization with a 6-bit 
or 8-bit synchronous character (Monosync), 
any 12-bit synchronization pattern (Bisync), or 
with an external synchronous signal. Leading 
sync characters can be removed without inter¬ 
rupting the CPU. 

. Five- or 7-bit synchronous characters are 
detected with 8- or 16-bit patterns in the SCC 
by overlapping the larger pattern across multi¬ 
ple incoming synchronous characters as shown 
in Figure 4. 

CRC checking for Synchronous byte- 
oriented mtxdes is delayed by one character 
time so that the CPU may disable CRC check¬ 
ing on specific characters. This permits the 
Implementation of protocols such as 
IBM BLsync. 


Both CRC-16 (X16 + X*5 + X 2 + 1) and 
CCITT (X 16 + X 12 + X 5 + 1) error checking 
polynomials are supported. Either polynomial 
may be selected in all Synchronous modes. 
Users may preset the CRC generator and 
checker to ail Is or all Os. The SCC also pro¬ 
vides a feature that-automatically transmits 
CRC data when no qther data is available for 
transmission. This allows for high speed 
transmissions under DMA control, with no 
need for CPU intervention at the end of a 
message. When there is no data or CRC to 
send in Synchronous modes, the transmitter 
inserts 6-, 8-, or 16-bit synchronous 
characters, regardless of the programmed 
character length. 

The SCC supports Synchronous bit-oriented 
protocols, such as SDLC and KDLC, by per¬ 
forming automatic flag sending, zero insertion, 
and CRC generation. A special command can 
be used to aJbort a frame in transmission. At 
the end of a message, the SCC automatically 
transmits the CRC and trailing flag when the 
transmitter underruns. The transmitter may 
also be programmed to send an idle line con¬ 
sisting of continuous flag characters or a 
sfeady marking condition. 

If a transmit underrun occurs in the middle 
of a message, an extemal/status interrupt 
warns the CPU of this status change so that an 
abort may be issued. The SCC may also be 
programmed to send an abort itself in case of 
an underrun, relieving the CPU of this task. 
One to eight bits per character can be sent, 
allowing reception of a message with no prior 
information about the character structure in 
the information field of a frame. 

The receiver automatically acquires syn¬ 
chronization on the leading flag of a frame in 
SDLC or HDLC a nd pro vides a synchroniza- 
• tion signal on the SYNC pin (an interrupt can 
also be programmed). The receiver can be 
programmed to search for frames addressed by 
a single byte (or four bits wiLhin a byte) of a 
user-selected address or to a global broadcast 
address. In this mode, frames not matching 
either the user-selected or broadcast address 
are ignored. The number of address bytes can 
be extended under software control. For 
receiving data, an interrupt on the first 
received character, or an interrupt on every 
character, or on special condition only (end- 
of-frame) can be selected. The receiver 
automatically deletes all Os inserted by the 
transmitter during character assembly. CRC is 
also calculated and is automatically checked to 
validate frame transmission. At the end of 
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Functional 

Description 

(Continued) 


transmission, the status of a received frame is 
available in the status registers. In SDLC 
mode, the SCC must be programmed to use 
the SDLC CRC polynomial, but the generator 
and checker may be preset to all Is or all Os. 
The CRC is inverted before transmission and 
the receiver checks against the bit pattern 
0001110100001 ill. 

NRZ, NRZI or FM coding may be used in any 
lx mode. The parity options available in Asyn¬ 
chronous modes are available in Synchronous 
modes. 

The SCC can be conveniently used under 
DMA control to provide high speed reception 
or transmission. In reception, for example, the 
SCC can interrupt the CPU when the first 
character of a message is received. The CPU 
then enables the DMA to transfer the message 
to memory. The SCC then issues an end-of- 
frame interrupt and the CPU can check the 
status of the received message. Thus, the CPU 
is freed for other service while the message is 
being received. The CPU may also enable the 
DMA first and have the SCC interrupt only on 
end-of-frame. This procedure allows all data to 
be transferred via the DMA. 

SDLC Loop Mode. The SCC supports SDLC 
Loop mode in addition to normal SDLC. In an 
SDLC Loop, there is a primary controller 
station that manages the message traffic flow 
on the loop and any number of secondary 
stations. In SDLC Loop mode, the SCC per¬ 
forms the functions of a secondary station 
while an SCC operating in regular SDLC 
mode can act as a controller (Figure 5). 

A secondary station in an SDLC Loop iz 
always listening to the messages being sent 
around the loop, and in fact must pass these 
messages to the rest of the loop by retrans¬ 
mitting them with a one-bit-time delay. The 
secondary station can place its own message 
on the loop only at specific times. The con¬ 
troller signals that secondary stations may 
transmit messages by sending a special 
character, called an HOP (End Of Poll), 
around the loop. The EOP character is the bit 
pattern 11111110. Because cf zero insertion 
during messages, this bit pattern is unique and 
easily recognized. 



When a secondary station has a message to 
transmit and recognizes an EOP on the line, it 
changes the last binary 1 of the EOP to a 0 
before transmission. This has the effect of turn¬ 
ing the EOP into a flag sequence. The secon¬ 
dary station now places its message on the loco 
and terminates the message with an EOP. Any 
secondary stations further down the loop with 
messages to transmit c^an.then append their 
messages to the message of the first secondary 
station by the same process. A.ny secondary 
stations without messages to send merely echo 
the incoming messages and are prohibited 
from placing messages on the loop (except 
upon recognizing an EOP). 

SDLC Loop mode is a programmable option 
in the SCC. NRZ, NRZI, and FM coding may 
all be used in SDLC Loop mode. 

Bcud Rate Generator. Each channel in the 
SCC contains a programmable baud rate 
generator. Each generator consists of two 3-bit 
time constant registers that form a 16-bit time 
constant, a 16-bit down counter, and a flip-flop 
on the output producing a square wave. On 
startup, the flip-flop on the output is set in a 
High state, the value in the time constant 
register is loaded into the counter, and the 
counter starts counting down. The output cf 
the baud rate generator toggles upon reaching 
0, the value in the time constant register is 
loaded into the counter, and the process is 
repeated. The time constant may be changed 
at any time, but the new value does not take 
effect until the next load of the counter. 

The output of the baud rate generator may 
be used as either the transmit clock, the 
receive clock, or both. It can also drive the 
Digital Phase-Locked Loop (see next section). 

If the receive clock or transmit clock is net 
programmed to come from the TRxC pin, the 
output of the baud rate generator may be 
echoed out via the TRxC pin. 

The following formula relates the time con¬ 
stant to the baud rate where PC LX or RTxC is 
the baud rate generator input frequency in Hz. 
The clock mode is l, 16, 32, or 64 as selected in 
Write Register 4, bits D6 and D7. Synchronous 
operation modes should select 1 and 
Asynchronous should select 16, 32, or 64. 


Tinve Constant 


PCLX or RTxC Frequency 
2 (Baud Rate) (Cock Mode) 


Digital Phase-Locked Loop. The SCC contains 
a Digital Phase-Locked-Lcop (DPLL) to recover 
clock information from a data stream with NRZI 
or FM encoding. The DPLL is driven by a clock 
that is nominally 32 (NRZI) or 16 (FM) times the 
data rate. The DPLL uses this clock, along with 
the data stream, to construct a clock for the 
data. This clock may then be used as the SCC 
receive clock, the transmit clock, or both. 

For NRZI encoding, the DPLL counts the 32x 
clock to create nominal bit times. As the 32x 
clock is counted, the DPLL is searching the 
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Functioned 

Description 
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incoming data stream for edges (either 1 to 0 
or 0 to 1). Whenever an edge is detected, the 
DPLL makes a count adjustment (during the 
next counting cycle), producing a terminal 
count closer to the center of the bit cell. 

For FM encoding, the DPLL still counts from 
0 to 31, but with a cycle corresponding to two 
bit times. When the DPLL is locked, the clock 
edges in the data stream should occur between 
counts 15 and 16 and between counts 31 and 
0. The DPLL looks for edges only during a 
time centered on the 15 to 16 counting 
transition. 

The 32x clock for the DPLL can be pr o- 
grammed to come from either the RTxC input 
or the output of the baud rate generator. The 
DPLL output may be program med to be 
echoed out of the SCC via the TRxC pin (if 
this pin is not being used as an input). 

Dcrta Encoding. The SCC may be pro¬ 
grammed to encode and decode the serial data 
in four different ways (Figure 6). In NRZ 
encoding, a 1 is represented by a High level 
and a 0 is represented by a Low level. In NRZI 
encoding, a 1 is represented by no change in 
level and a 0 is represented by a change in 
level. In FM1 (more properly, bi-phase mark), 
a transition occurs at the beginning of every 
bit cell. A 1 is represented by an additional 
transition at the center of the bit cell and a 0 is 
represented by no additional transition at the 
center of the bit cell. In FMO (bi-phase space), 
a transition occurs at the beginning of ever/ 
bit cell. A 0 is represented by an additional 
transition at the center of the bit cell, and a 1 
is represented by no additional transition at 
the center of the bit cell. In addition to these 
four methods, the SCC can be used to decode 
Manchester (bi-phase level) data by using the 
DPLL in the FM mode and programming the 
receiver for NRZ data. Manchester encoding 
always produces a transition at the center of 
the bit cell. If the transition is 0 to 1, the bit is 
a 0. If the transition is 1 to 0, the bit is a 1. 

DATA 1 1 • 


Auto Echo and Local Loopback. The SCC is 
capable of automatically echoing everything it 
receives. This feature is useful mainly in 
Asynchronous modes, but works in Syn¬ 
chronous and SDLC modes as well. In Auto 
Echo mode, TxD is RxD. Auto Echo mode can 
be used with NRZI or FM encoding with no 
additional delay, because the data stream is 
not decoded bef ore r etransmission. In Auto 
Echo mode, the QTS: input is ignored as a 
transmitter enable (although transitions cn this 
input can still cause interrupts if programmed 
to do so). In this mode, the transmitter is 
actually bypassed and the programmer is 
resp onsibl e for disabl ing transmitter interruots 
and WAIT/REQUEST on transmit. 

The SCC is also capable of local loopback. 

In this mode TxD is RxD, just as in Auto Echo 
mode. However, in Local Loopback mode, the 
internal transmit data is tied to the internal 
receive data and RxD is i gnore d (ex cept to be 
echoed out via TxD). The CTS and DCD 
inputs are also ignored as transmit and receive 
enables. However,’ transitions on these inputs 
can still cause interrupts. Local Loopback 
works in Asynchronous, Synchronous and 
SDLC modes with NRZ, NRZI or FM coding of 
the data stream. 

I/O Interface Capabilities. The SCC offers 
the choice of Polling, Interrupt (vectored or 
nonvectored), and Block Transfer modes to * 
‘transfer data, status, and control information to 
and from the CPU. The Block Transfer mode 
can be implemented under CPU or DMA 
control. 

Polling. All interrupts*are disabled. Three 
status registers in the SCC are automatically 
updated whenever any function is performed. 
For example, end-of-frame In SDLC mode 
sets a bit in one of these status registers. The 
idea behind polling is for the CPU to 
periodically read a status register until the 
register contents indicate the need for data to 
be transferred. Only one register needs to be 
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Functional 

Description 

(Continued) 


read; depending on its contents, the CPU 
either writes data, reads data, or continues. 
Two bits in the register indicate the need for 
data transfer. An alternative is a poll of the 
Interrupt Pending register to determine the 
source of an interrupt. The status for both 
channels resides in one register. 

Interrupts. When an SCC res ponds to a n 
Interrupt Acknowledge signal (INTACK) from 
the CPU, an interrupt vector may be placed on 
the data bus. This vector is written in WR2 and 
may be read in RR2A or RR2B (Figures 10 
and 11). 

To speed interrupt response time, the SCC 
can modify three bits in this vector to indicate 
status. If the vector is read in Channel A, 
status is never included; if it is read in 
Channel B, status is always included. 

Each of the six sources of interrupts in the 
SCC (Transmit, Receive, and External/Status 
interrupts in both channels) has three bits 
associated with the interrupt source: Interrupt 
Pending (IP), Interrupt Under Service (IUS), 
and Interrupt Enable (IE). Operation of the IE 
bit is straightforward. If the IE bit is set for a 
given interrupt source, then that source can 
request interrupts. The exception is when the 
MIE (Master Interrupt Enable) bit in WR9 is 
reset and no interrupts may be requested. The 
IE bits are write only. 

The other two bits are related to the inter-. 
rupt priority chain (Figure 7). As a 
microprocessor peripheral, the SCC may 
request an interrupt only when no higher 
priority device is requesting one, e.g., when 
IEI is High. If the device i n qu estion requests 
an interrupt, it pulls do wn INT. The CPU then 
responds with INTACK, and the interrupting 
device places the vector on the data bus. 

In the SCC, the IP bit signals a need for 
interrupt servicing. Whe n an IP bit is 1 and 
the IEI input is High, the INT output is pulled 
Low, requesting an interrupt, {n the SCC, if 
the IE bit is not set by enabling interrupts, 
then the IP for that source can never be set. 

The IP bits are readable in RR3A. 

Tne IUS bits signal that an interrupt request 
is beinq serviced. If an IUS is set, all interrupt 
.sources of lower priority in the SCC and 


external to the SCC are prevented from 
requesting interrupts. The internal interrupt 
sources are inhibited by the state of the inter¬ 
nal daisy chain, while lower priority devices 
are inhibited by the IEO output of the SCC 
being pulled Low and propagated to subse¬ 
quent peripherals. An IUS bit is set during an 
Interrupt Acknowledge cycle if there are no 
higher priority devices requesting interrupts. 

There are three types of interrupts: 

Transmit, Receive, and External/Status. Each 
interrupt type is enabled under program con¬ 
trol with Channel A having higher priority 
than Channel B, and with Receiver, Transmit, 
and External/Status interrupts prioritized in 
that order within each channel. When the 
Transmit interrupt is enabled, the CPU is 
interrupted when the transmit buffer becomes 
empty. (This implies that the transmitter must 
have had a data character written into it so 
that it can become empty.) When enabled, the 
receiver can interrupt the CPU in one of three 
ways: 

* Interrupt on First Receive Character or 
Special Receive Condition. 

* Interrupt on All Receive Characters or 
Special Receive Condition. 

* Interrupt on Special Receive Condition 
Only. 

Interrupt on First Character or Special Con¬ 
dition and Interrupt on Special Condition Only 
are typically used with the Block Transfer 
mode. A Special Receive Condition is one of 
the following: receiver overrun, framing error 
in Asynchronous mode, end-of-frame in SDLC 
mcde and, optionally, a parity error. The 
Special Receive Condition interrupt is different 
from an ordinary receive character available 
interrupt only in the status placed in the vector 
during the Interrupt Acknowledge cycle. In 
Interrupt on First Receive Character, an inter¬ 
rupt can occur from Special Receive Condi¬ 
tions any time after the first receive character 
interrupt- j. 

The main function of the Extemal/Status j / 

, ; ] 

inte rrup t is to m onit or the signal transitions cl •; 
the CTS, DCD, and SYNC pins; however, an 


Orr-O-r 

i*7 

I XT A C K 
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Functional 

Description 

(Continued) 


External/Status interrupt is also caused by a 
Transmit Underrun condition, or a zero count 
in the baud rate generator, or by the detection 
of a Break (Asynchronous mode). Abort (SDLC 
mode) or EOP (SDLC Loop mode) sequence in 
the data stream. The interrupt caused by the 
Abort or EOP has a special feature allowing 
the SCC to interrupt when the Abort or EOP 
sequence is detected or terminated. This 
feature facilitates the proper termination of the 
current message, correct initialization of the 
next message, and the accurate timing of the 
Abort condition in external logic in SDLC 
mode. In SDLC Loop mode, this feature allows 
secondary stations to recognize the wishes of 
the primary station to regain control of the 
loop during a poll sequence. 


CPU/DMA Block Transfer. The SCC provides 
a Block Transfer mode to accommodate CPU 
block transfer functions and DMA contro llers. 
The Block Transfer mode uses the WAIT/ 
REQUEST output in conjunctio n with the 
Wait/Requ est bits in WR1. The WAIT/ 
REQUEST output can b e defined under soft¬ 
ware control as a WAI T line in th e CPU Block 
Transfer mode or as a REQUEST line iri the 

DMA Block Transfer mode. _ 

To a DMA controller, the SCC REQUEST 
output indicates that the SCC is ready to 
tra nsfer d ata to or from memory. To the CPU, 
the WAIT line indicates that the SCC is not 
ready to transfer data, thereby requ estin g that 
the CPU e xtend the I/O cycle. The DTK/ 
REQUEST line allows full-duplex operation 
under DMA control. 


Architecture The SCC internal structure includes two full- 
duplex channels, two baud rate generators, 
internal control and interrupt logic, and a bus 
interface to a nonmultiplexed bus. Associated 
with each channel are a number of read and 
write registers for mode control and status 
information, as well as logic necessary to inter¬ 
face to modems or ether external devices 
(Figure 8). 

The logic for both channels provides 
formats, synchronization, and validation for 
data transferred to and from the channel inter¬ 
face. The modem control inputs are monitored 


by the control logic under program control. 
All of the modem control signals are general- 
purpose in nature and can optionally be used 
for functions other than modem control. 

The register set for each channel includes 
ten control (write) registers, two sync- 
character (write) registers, and four status 
(read) registers. In addition, each baud rate 
generator has two (read/write) registers-for 
holding the time constant that determines the 
baud rate. Finally, associated with the inter¬ 
rupt logic is a write register for the interrupt 
vector accessible through either channel, a 



Figure 3. Block Diagram o l SCC Architecture 
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Architecture write only Master Interrupt Control register 
(Continued) and three read registers: one containing the 

vector with status infomation (Channel B only), 
one containing the vector without status 
.(Channel A only), and one containing the 
Interrupt Pending bits (Channel A only). 

The registers for each channel are 
designated as follows: 

WR0-WH15 — Write Registers 0 through 15. 

RR0-RR3, RRIO, RR12, RRI3, RR15 — Read 
Registers 0 through 3, 10, 12, 13, 15. 

Table 1 lists the functions assigned to each 
read or write register. The SCC contains only 
one WR2 and WR9, but they can be accessed 
by either channel. All other registers are 
paired (one for each channel). 

Data Path. The transmit and receive data path 
illustrated in Figure 9 is identical for both 
channels. The receiver has three 8-bit buffer 
registers in an FIFO arrangement, in addition 
to the 8-bit receive shift register. This scheme 
creates additional time for the CPU to service 
an interrupt at the beginning of a block of 
high speed data. Incoming data is routed 
through one of several paths (data or CRC) 
depending on the selected mode (the character 
length in Asynchronous modes also determines 
the data path). 

The transmitter has an 8-bit Transmit Data 
buffer register loaded from the internal data 
bus and a 20-bit Transmit Shift register that 
can be loaded either from the synchronous 
character registers or from the Transmit Data 
register. Depending on the operational mode, 
outgoing data is routed through one of four 
main paths before it is transmitted from the 
Transmit Data output (TxD) 


R♦ocd R»glit»r FunctlooJ 

RRO Trarumil/Receive buffer status and External status 

RR1 Special Receive Condition status 

RR2 Modified interrupt vector (Channel 3 only) 

Unmodified interrupt vector (Channel A only) 

RR3 Interrupt Pending bits (Channel A only) 

RR8 Receive buffer 

RR10 Miscellaneous status 

RR12 Lower byte of baud rate generator time constant 

HR 13 Upper byte of baud rate generator time constant 

RR15 External/Status interrupt information 

Write Register Functions 

WHO CRC initialize, initialization commands for the 
various modes. Register Pointers 

WRI Transmit/Receive interrupt and data transfer mode 
definition 

WR2 Interrupt vector (accessed through either channel) 
V/R3 Receive parameters and control 

WR4 Transmit/Receive miscellaneous parameters and 

modes 

WR5 Transmit parameters and controls 

WR6 Sync characters or SDLC address field 
WR7 Sync character or SDLC flag 

V/R8 Transmit buffer 

WR9 Master interrupt control and reset (accessed 
through either channel) 

WR10 Miscellaneous transmitter/receiver control bits 
V/RH Clock mode control 

WRI2 Lower byte of baud rate generator time constant 

WR13 Upper byte of baud rate generator time constant 

WR14 Miscellaneous control bits 

WR15 EztemaL/Status interrupt control 

Tabu 1 . R*cd and Writ# Register Functions 


Programming The SCC contains write registers in each 
channel that are programmed by the system 
separately to configure the functional per¬ 
sonality of the channels. 


Z3SC30 

In the SCC, register addressing is direct for 
the data registers only, which are selected by a 
High on the D/C pin. In all other cases (with the 
exception of WRO and RRO), programming the 
write registers requires two ’write operations and 
reading the read registers requires both a write 
and a read operation. The first write is to WRO 
and contains three bits that point to the selected 
register. The second write is the actual control 
word for the selected register, and if the second 
operation is read, the selected read register is 
accessed. All of the registers in the SCC, 
including the data registers, may be accessed in 
this fashion. The pointer bits are automatically 
cleared after the read or write operation so that 
WRO (or RRO) is addressed again. 


ZS0C30 

All SCC registers are directly addressable. 
How the SCC decodes the address placed on 
the address/data bus at the beginning of a Read 
or Write cycle is controlled by a command 
issued in WROB. In the Shift Right mode the 
channel select A/B is taken from ADq and the 
state of AD5 is ignored. In the Shift Left mode 
the channel select A/B is taken from AD5 and 
the state of ADq Is ignored. AD7 and AD5 are 
always ignored as address bits and the register 
address itself occupies AD^-AD^. 

ZS5C30/ZS0C30 

The system program first issues a series of 
commands to initialize the basic mode of 
operation. This is followed by other commands 
to qualify conditions within the selected mode. 
For example, the Asynchronous mode, 
character length, clock rate, number of stop 
bits, even or odd parity might be set first. Then 
the interrupt mode would be set, and finally, 
receiver or transmitter enable. 




Programming Read Registers. The SCC contains eight read B). RR3 contains the Interrupt Pending (IP) bits 

(Continued) registers (actually nine, counting the receive (Channel A). Figure 10 shows the formats for 

buffer (RR8) in each channel). Four of these each read register. 

may be read to obtain' status information (RRO, The status bits of RRO and RR1 are carefully 

RR1, RR10, and RR15). Two registers (RR12 and grouped to simplify status monitoring; e.g., 
RR13) may be read to learn the baud rate when the interrupt vector indicates a Special 

generator time constant. RR2 contains either the Receive Condition interrupt, all the appropriate 

unmodified interrupt vector (Channel A) or the error bits can be read from a single register 

vector modified by status information (Channel (RR1). 


Read Register 0 Read Register 10 



Read Register 1 


Read Register 12 



Read Register 2 Read Register 13 



~WO0*?l£0 t* « CMAXMtV 



Figure 10. Reed Register Bit Function* 


Write Registers. The SCC contains 13 write 
registers (14 counting WR8, the transmit buffer) 
in each channel. These write registers are 
programmed separately to configure the 
functional "personality" of the channels. In 
addition, there are two registers (WR2 and 


WR9) shared by the two channels that may be 
accessed through either of them. WR2 contains 
the interrupt vector for both channels, while 
WR9 contains the interrupt control bits, figure 
11 shows the format of each write register. 
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Writ# R#gi_xt#r 2 


Programming 

(Continued) 

Write Register 0 (ZS-530) 


[ o, j o,) o, j o. j o, | o, | o, 1 o7) 



-'WTTH rOiH T MtCH COUHAHO 

Write Register 0 (Z8030) 
I : °*: °^ I °»I (M °i I °»I o* ] 



* 1 OHtT 


Writ# Register 1 
|o,|a,:cmo,ia,ia,i o. foT] 



|o,ia.)o,|o,[o,| 0 ,;o,)a/[ 




Al CMASCt 

sthc chaaactz* load imhisit 

AOOMSS 5£A ACM MOOC (SOlCi 
*j CXC EMABIC 
£XT£A MUHT MOOC 
AUTO CXABUJ 


Writ# Register X 


[ o T j o; i oV i o.~; 0 ,|^[ 



Write Register 5 
(3,|o, lo, |ojo,|o T |a, la,) 


o | 1 


■ I 3 


|L 


Tt CAC £XA*U 
ATS 

CSTSacac-u 

T* ()U»U 
S£HO MALAX 


T* J BITS JO* LESSVCMA aaCTSA 

t» r iirvoi aaactea 

Tt 4 HTVCMAAAC7EA 

r» t irrsxrxAAACTtA 


■ OTA 


Write Register 6 


[o, jo, jo, I 0.1 0, I O, ( 0. faT] 


STHCf STHC* 

STHC* STmG. 

STHCr STHC. 

STHC, STHC, 

AOAf AOA, 

AO«r AOA* 


I r 

STHC, STHC. 

StnC» sthc, 

5TWC» STHC, 

JT»C, STHC, 

AOA, AOA. 

A0A* AOA 4 


n I 

STHC, STHC, 

STmCj STHC, 

STHC, STHC, 

AOA, AOA 7 


STHC, SYNC* 

STHC* STHC* 

STHC* STHC* 

AO*, AOA, 


WOHOSTHC. I SITS 
UOHOSTHC. I SITS 
IlSTNC. 14 SITS 
1ISTHC. 13 SITS 
SOt.C 

J04.C (AOOACSS AAHQO 
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(Continued) 




Writ* Register 7 


f Pt [ a,) o, | o.j o, j o, j o, faT] 


SYNC, sync, 

SYNC, SYNC, 

SYNC,, STNCu 
SYNC,, SYNC <4 

9 1 



SYNC, SYNC, 

SYNC, SYNC, 

SYNC,, SYNC,, 

SYNC, SYNC, 


L 


n I 

SYNC, SYNC, 

SYNC, SYNC, 

SYNC,, STMC„ 

SYNC, SYNC, 


SYNC, SYNC, 

SYNC, ,SYNC, 
SYNC, • SYNC, 


NOMOSYHC, i »rrs 
nonosync. i sirs 
aiSTNc. i« sits 

BlSTNC, 13 BITS 
SOLC 


Writ* Register 9 


Writ* Register 12 


| o, | o, 1 o, | o. | o, j o, ( o, I o7[ 



status Hio^rxnjrww 


9 [ 0 NO AESET 

a | i channel aeset * 
i | * channel asset x 
t j i ro*ci maacwaae aesct 


[0,10.10,10.19,10,13,7371 



Write Register 13 


Write Register 10 


IO,! 0,1 0,1 0,1 a, [0,10, |o 7 [ 


Li 


i imnrr sync 
looa NOOt 

A*C«TffQQ OH UNOCAAUN 
VLXAxy^Cra IOCE 
OO ACT1 VC ON AOCL 


a j 9 N*z 

9 j 1 NRZJ 

1 | 9 AN1 (TAANS/T>On - 1) 

1 I 1 /NO (TXANSmOM - C( 


aaeset i rt> 


Writ* Register 11 



£772 xtauno xtal 


(~o> 1 o, I o,! o, 1 o, 1 o, i a, I a, | ' 



u rtt* arr t cf 

TIME CONSTANT 


Write Register 1-4' 


[ o,) o, 1 oi, 1 o7i o, I a, | o, t a7[ 


> | ■ | » 


t « t ' 


9J1|1 


LfTj 


I i I » 


LiAil 


Li 


• A GENCXATOA ENAJLE 
IN CEMEAATOA SOU ACE 

cts/acquest A/NcmoN 
AUTO ECNO 
LOCAL LOOASACX 


NUlt. CONWANO 
ENTEA SEJLACN WOO€ 

ASSET wtSSwfl CLOCX 
OrSJkBLX CALL 

SET SOU ACC . U CtNCXATOA 

sa souacx - £T72 
sn ru wooc 
SET NAO NOC* 


Write Register 15 


[o,)o,|o, | o. jo, to, jo, >a.[ 

Li 


TEAO COUNT IE 
DAO ENABLE 
0C3 IE 

SYNCNUNT It 
CTS l< 

T, UNOSAAUN/EOM l< 
• AEAjUABOAT ic 


Figure II. Writ# R^gl*t*r Bit Function* (Continued) 
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Z35CC0 

Timing 


The SCC generates internal control signals 
from WR and RD that are related to PCLK. 
Since-PCLK has no phase relationship with 
WR and RD, the circuitry generating these 
internal control signals must provide time for 
metastable conditions to disappear. This gives 
rise to a recovery time related to PCLK. The 
recovery time applies only between bus trans¬ 
actions involving the SCC. The recovery time 
required for proper operation is specified from 
the falling edge of WR or TTC5 in the first 
transaction involving the SCC to the falling 


edge of WR or RD in the second transaction 
involving the SCC. This time must be at least 4 
PCLK regardless of which register or channel is 
being accessed. 

Read Cycle Timing. Figure 12 illustrates 
Read cycle timin g. Addre sses on A/B and D/C 
and the status on INTACK must remain stable 
throughout the cycle. If CE falls after RD falls or 
if it rises before RD rises, the effective RD is 
shortened. t 


ajS, Die 


X 


AOOA«SS VAUO 



IX TACK 



X 


\ 



RD 


X _/ 




< 


X 


OA.TA VAUO 


> 


Figure 12. Reed Cycle Timing 


Write Cycle Timing. Figure 13 illustrates 
Write cycle timin g. Addre sses on A/B and D/C 
and the status on INTACK must remai n sta ble 
throughout the cycle. If CF falls after WR falls 


or if it rises before WR rises, the effective WR is 
shorten ed. D ata must be valid before the falling 
edge of WR. 


X 


A00«£S5 VAUO 


X 



X 


X 


Figure 13, Writ* Cycle Timing 


Interrupt Acknowledge Cycle Timing. Figure 
14 illustrates Interrupt Ac knowled ge cycle 
timing. Between the time INTACK goes Low 
and the falling edge of RD, the internal and 
external IEI/IEO daisy chains settle. If there is 
an interrupt pending in the SCC and IEI is High 


IXTACX 



■/> 


when RD falls, the Acknowledge cycle is 
intended for the SCC. In this case, the SCC 
may be programmed to respond to RD Low by 
placing its interrupt vector on D0-D7 and it then 
sets the appropriate Interrupt-UncerService 
latch internally. 


/ 



X 


Flgur* H. Interrupt Acknowledge Cycle Timing 
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ZSOCoO 

Timing 




The SCC generates interna! control signals 
from AS and DS that are related to PCLK. 
Since PCLK has no phase relationship with 
AS and DS, the circuitry generating these 
internal control signals must provide time for 
metastable conditions to disappear. This gives 
rise to a recovery time related to PCLK. The 
recovery time applies only between bus trans¬ 
actions involving the SCC. The recovery time 
required for proper operation is specified from 
the falling edge of DS in the first transaction 


involving the SCC to the falling edge of DS in 
the second transaction involving the SCC. 

Read Cycle Timing. Figure 15 illustrates 
Read cycle timing. The a ddress o n ADq-AD-j 
and the state of CSq and INTACK are latched 
by the rising edge of AS. R/W must be High to 
indicate a Read cycle. CSj must also be High 
for the Read cycle to occur. The data bus 
drivers in the SCC <*re then enabled while 
DS is Low. ' 


AS 




_ / 

Flgur® IS. R*cd Cycle Tuning 


Write Cycle Timing. Figure 16 illustrates 
Write cycle timing. The address o n AD0-AD7 
and the state of CSq and INTACK are latched 
by the rising edge of AS. R/W must be Low to 


indicate a Write cycle. CSi must be High for the 
Write cycle to occur. DS Low strobes the data 
into the SCC. 



cs* 


IHTACX 


AD*-AO? 


XTEEDOC 


XI 



\_X 

Flgur* IS. Writ* Cycl* Timing 
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Intorrupt Acknowledge Cycle Timing. Figure 
17 illustrates Interrupt Acknowledge cycle 
timing. The address on AD 0 -AD 7 and the state 
of CSo and INTACK are latched b y the rising 
edge of AS. However, if INTACK is Low, the 
address and CSo are ignored. The state of the 
R/W and CSj are also ignored for the duration 
of the Interrupt Acknowledge cycle. Between 
the rising edge of AS and the falling edge of 



DS, the internal and external IEI/IEO daisy 
chains settle. If there is an interrupt pending in 
the SCC and IEI is High when DS falls, the 
Acknowledge cycle was intended for the SCC. 
In this case, the SCC may be programmed to 
respond to RD Low by placing its interrupt 
vector on Dq-E >7 and it then internally sets the 
appropriate Interrupt-Under-Service latch. 

\ ! 



\_ 


y 7 


Figure 17. Interrupt Acknowledge Cycle Timing 


Absolute 

Maximum 

Ratings 


Voltages on all pins with respect 

toGND.-0.3V to + 7 . 0 V 

Operating Ambient 

Temperature ...See Ordering Information 

Storage Temperature.-65 °C to +150°C 


Stresses greater than these listed under Absolute Maxi¬ 
mum Ratings may cause permanent damage to the device. 
This is a stress rating only; operation of the device at any 
condition above those Indicated in the operational sections 
of these specifications is not implied, exposure to absolute 
maximum rating conditions for extended periods may affect 
device reliability. 


Standard The DC characteristics and capacitance sec- 

Test tion below apply for the following standard test 

Conditions conditions, unless otherwise noted. All voltages 
are referenced to GND. Positive current flows 
into the referenced pin. 

Standard conditions are as follows: 


MO* out njr _ 
unoca test 



I 


62 ¥ 

I i 


m +4.75 V < V^ <; +5.25 V 

■ GND = 0 V 

■ T^ as specified in Ordering Information 

All ac parameters assume a lead capacitance 
of 50 pr max. 


MOM OUTAVT 
UMOCA TEST 



Standard T«*t Load 


Op-ia-Drain 7**t Load 






DC 

Charac- 

Symbol 

Parameter 

Min 

Max 

Unit 

Condition 

V !H 

Input High Voltage 

2.2 

Vcc + 0-3 

V 


teristics 


• V( L 

Input'Low Voltage 

-0.3 

0.8 

V 



V OHl 

Output High Voltage 

2 A 


, V 

IcH = ~ 1.0 mA 


V OK 2 

Output High Voltage 

Vcc-0.8 


V 

Iqu = — 250 1 ^_A 


O 

> 

Output Low Voltage 


0.4 

* V 

Iol= +2.0 mA 



Input Leakage 


± 10.0 

VA! 

0.4 <; V !N s + 2.4V 


^OL 

Output Leakage 


± 10.0 

}iA 

0.4 5 Vqut ^ + 2.4V 


kra' 

Vqc Supply Current 


30 

mA 

C!k = SMHa 


v C c> 5 V * 

5Vi urJej* oLKan-'Ls* ip>eciiied. over 

| 

£ 

f 

| 

a 

range. 



Capacitance 

Symbol 

Parameter 

Min 

Max 

Unit 

Test Condition 


Qn 

Input Capacitance 


10 

pr 

Unmeasured Pins 


CoUT 

Output Capacitance 


15 


Returned to Ground 


C LO 

Bidirectional Capacitance 


20 

Pt 7 



1 - 1 WHj. ov>w 

specified temper 4 run* .'arxp-*. 






Ururvewivired pirti rerumed !o ground. 






Miscellaneous Gate Count SCCO 


18 


Z85C30 AC CHARACTERISTICS 





4 MHz 

6 MHz 

8 MHz 


Number 

Symbol 

Parameter 

Min 

Max 

Min 

Max 

Min 

Max 

Notes’- 

1 

TwPCi 

PCLK Low Width 

105 

2000 

70 

1000 

50 

1000 


2 

TwPCh 

PCLK High Width 

105 

2000 

70 

1000 

50 

1000 


3 

TfPC 

PCLK Fall Time 


20 


IQ 


10 


4 

TrPC 

PCLK Rise Time 


. 20 


10 l 

i 

10 


5 

TcPC 

PCLK Cycle Time 

250 

4000 

165 

2000 

125 

2000 


3 

TsA(WR) 

Address to WR i Setup Time 

80 


80 


70 



7 

ThA(WR) 

Address to WR T Hold Time 

0 


0 


0 



3 

TsA(RO) 

Address to RO l Setup Time 

80 


80 


70 



9 

ThA(RO) 

Address to 3U t Hold Time 

0 


0 


0 



io‘ 

TslA(PC) 

IN TACK to PCLK t Setup Time 

10 


10 


10 



11 

TslAi(WR) 

INTACK to WR 1 Setup Time 

2C0 


160 


145 


1 

12 

ThlA(WR) 

IN TACK to WR T Hold Time 

0 


0 


0 



13 

•TsiAi(RO) 

INTACK to R0 i Setup Time 

200 


160 


* 145 


1 

14 

ThlA(RO) 

INlACK to RO t Hold Time 

0 


0 


0 



15 

ThlA(PC) 

INTACK to PCLK t Hold Time 

100 


100 


85 



16 

TsCcl(WR) 

Cq Low to Wfl l Setup Time 

25 


25 


25 



17 

ThCE(WR) 

Cd to WR T Held Time 

0 


0 


• 0 



18 

TsCSh(WR) 

Cc High to WR i Setup Time 

ICO 


70 


60 



19 

TsC0(RO) 

Low to RO i Setup Time 

0 


0 


0 


1 

20 

ThCE(RO) 

CE to RO T Held Time 

0 


0 


0 


1 

21 

TsC£h(RD) 

(TE High to RO l Setup Time 

ICO 


70 


60 


1 

22 

TwflDI 

RO Low Width • 

• 240 


200 


150 


1 

23 

TdRO(DRA) 

RO I to Read Data Active Delay 

0 


0 


0 



24 

TdRDr(OR) 

RO T to Read Oata Not Valid Delay 

0 


0 


0 



25 

TdROf(DR) 

RO i to Read Oata Valid Oefay 


250 


180 


140 


26 

TdflO(ORz) 

30 T to Read Oata Boat Oelay 


70 


45 


40 

2 

NOTES: 

1. Parameter does no( apply to Interrupt Acknowledge transactions. 

2. Boat delay is defined as die time required for a ±0.5V change at the output with a maximum be load and minimum ac lead. 


'Tunings are preliminary and subject to change, 
t Units in nanoseconds (ns). 


Reset 
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Z85C30 AC CHARACTERISTICS (Continued) 





4 MHz 

5 WHz 

8 WHz 


Number 

Symbol 

Parameter 

Win 

Wax 

Min 

Max 

Min 

Max 

Notes* 

27 

TdA(OR) 

Address Required VaJid to Read Data 










Valid Oelay 


300 


* 280 


220 


28 

TwWRI 

WR Low Width 

240 


200 

\ ! 

150 



29 

TsOW(WR) 

Write Data to WR i Setup Time 

10 


10 


10 



20 

ThOW(WR) 

Write Oata to WR T Hold Time 

0 


0 


0 



31 

TdWfi(W) 

WH l to Wait Valid Delay 


240 


200 


170 

4 

32 

TdRO(W) 

TO i Wait Valid Oelay 


240 


2CO 


170 

4 

33 

TdWRf(R£0) 

Wft l to W/REQ Not Valid Oelay 


240 


200 


170 


34 

TdRDf(REQ) 

RO 1 to W/fiEQ Not Valid Oelay 


240 


2C0 


170 


35 

TdWRr(REQ) 

WR l OTR/RcQ Not Valid Oelay 


4TcPC 


4TcPC 


4TcPC 


36 

TdROr(REQ) 

RO T to QTR/REQ Not Valid Oelay 


4TcPC 


4TcPC 


4TcPC 


37 

TdPC(lNT) 

PCLK l to InT Valid Oelay 


5CO 


£00 


SCO 

4 

38 ' 

TdlAi(RO) 

INTACK to RO i (Acknowledge) Delay 

250 


2CO 


150 


5 

39 

TwROA 

RO (Acknowledge) 'Width 

250 


200 


150 



40 

TdROA(Ofl) 

RO i (Acknowledge) to Read Oata 










Valid Oelay 


250 


180 


140 


41 

TslE!(ROA) 

IEI to TO i (Acknowledge) Setup 










Time 

120 


ICO 


35 



42 

ThlEi(ROA) 

IEI to RO T (Acknowledge) Hold Time 

0 


0 


0 



43 

TdlEI(lEO) 

IEI to IEO Oelay Time 


120 


ICO 


95 


44 

TdPC(IEO) 

PCLK r to IEO Oelay 


250 


250 


200 


45 

TdROA(INT) 

RO l to InT Inactive Oelay 


500 


500 


450 

4 

46 

TdRO(WRQ) 

TO t to WR i Delay for No Reset 

20 


15 


15 



47 

TdWRQ(RO) 

WR t to TO i Oelay for No Reset 

30 


30 


20 



48 

TwRES 

WR and TO Coincident Low for Reset 

250 


200 


150 



49 

Trc 

Valid Access Recovery Time 

4TcPC 


4TcPC 


4TcPC 


3 

NOT£3: 










3. Parameter applies oniy between transacions involving the SCC. 

4. Open-drain output, measured with open-drain test lead. 









5. Parameter is system dependent. Per any SCC in the daisy chain. TdlAi(RO) must be greater than the sum of TdPC(I£C) ler the hignes: priority de¬ 
vice in the daisy chain, Tsi£!(RCA) /or the SCC. and Tdl£!/(1£0) (or each device separating them in the daisy chain. 

’Timings are preliminary and subject to change. 
tUrucs in nanoseconds (ns). 


20 
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Z80C30 AC CHARACTERISTICS 





4 MHz 

6 MHz 

8 MHz 

Number 

Symbol 

Parameter 

Min 

Max 

Min 

Max 

Min 

Max Notes*! 

1 

TwAS 

Low Width 

70 


50 


35 


2 

TdOS(AS) 

DS f to AS i Delay 

50 


25 


15 


3 

TsCSC<AS) 

USq to AS t Setup Time 

0 


0 


0 

1 

4 

ThCSO(AS) 

C$o to a 5 T Held Time 

60 


40 


30 

1 

5 

TsCSl(OS) 

CS-j to OS 1 Setup Time 

ICO 


80 


65 

1 

S 

ThCSI(OS) 

CSi to OS 1 Held Time 

55 


40 


30 

1 

7 

TslA(AS) 

INTaCK to AS T Setup Time 

10 


10 


.10 


8 

ThlA^AS) 

IN TACK to AS f Hdd Time 

250 


200 


150 


9 

TsHWR(OS) 

R/W (Read) to OU i Setup Time 

ICO 


80 


65 


10 

ThRW(DS) 

RAV to OS T Hdd Time 

55 


40 


35 


11 

TsRWW(DS) 

R/W (Write) to OS I Setup Time 

0 


0 


0 


12 

TdAS(0S) 

AS t to OS i Delay 

60 


40 


30 


13 

TwOSi ■ 

DS Low Width 

240 


2C0 


150 


14 

TrC 

Valid Access Recovery Time 

4TcPC 


4TcPC 


4TcPC 

2 

15 

TsA(AS) 

Address to AS T Setup Time 

30 


10 


10 

1 

16 

ThA(AS) 

Address to AS t Hdd Time 

50 


30 


25 

1 

17 

TsOW(OS) 

Write Oata to OS l Setup Time 

30 


20 


15 


18 

ThOW(OS) 

WVite Oata to OS f Hdd Time 

30 


20 


20 


19 

TdOS(OA) 

OS l to Oata Active Delay 

0 


0 


0 


20 

TdOSr(OR) 

OS T to Read Oata Not Valid Oelay 

0 


0 


0 


- 21 

TdOSI(DR) 

US i to Read Oata Valid Delay 


250 


ISO 


140 

22 

TdAS(DR) 

AS r to Read Oata Valid Cday 


520 


3C0 


250 


NOTES: 

1. Parameter Coes not apply to Interrupt Ackrx>viedge transactors. 

2. Parameter applies only between transacsons involving the SCC. 
’Timings are preliminary and subject to change. 

tUrjts in nanoseconds (ns). 
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Z80C30/Z85C30 SYSTEM TIMING AC CHARACTERISTICS 





4 MHz , 

6 MHz 

3 MHz 


Number Symbol 

Parameter 

Min 

Max 

Min 

Max 

Min 

Max 

Notes*] 

1 

TdRXC(REQ) 

RZ) I to W/RE5 Valid Delay 

8 

12 

l i 3 

12 

8 

12 

2 

2 

TdRXC(W) 

Rx£ T to Wait Inactive Delay 

8 

14 

3 

14 

8 

14 

1.2 

3 

TdRXC(SY) 

RZ I to SYNU Valid Delay 

4 

7 

4 

7 

4 

7 

2 

4a. 

TdRXC(INT). Z3530 

rtx'C T to INT VaTid Delay 

10 

16 

10 

16 

10 

16 

1.2 

4 b. 

TdRXC(INT). Z8030 


8 

12 

8 

12 

3 

12 

1,2 




+ 2 

+ 3 

+ 2 

+ 3 

+ 2 

+ 3 

4 

5 

TdTXC(REQ) 

TxC l to W/REQ Valid Delay 

5 

8 

5 

8 

5 

8 

3 

5 

TdTXC(W) 

TxC i to Wait Inactive Delay 

5 

11 

5 

'11 

5 

11 

1,3 

7 

TdTXC(ORO) 

TxC l OTR/REO Valid Delay 

4 

7 

4 

7 

4 

7 

3 

8a. 

TdTXC(INT). Z8530 

TxC i to INT Valid Oelay 

6 

10 

6 

10 

6 

10 

1.3 

8b. 

TdTXC(INT). ZS030 


4 

S 

4 

6 

4 

5 

1.3 




+ 2 

+ 3 

+ 2 

+ 3 

+ 2 

+ 3 

4 

9a. 

TdSY(lNT), Z3S30 

SYNC Transition to InT Valid Delay 

2 

6 

2 

6 

2 

6 

1 

9b. 

TdSY(INT), Z8030 


2 

3 

2 

3 

2 

3 

1,4 

10a. 

TdEXT(INT). Z8530 

DCO or CTS Transition to InT Valid Oelay 

2 

6 

2 

6 

2 

6 

1 

10b. 

TdEXT(INT). Z8030 


2 

3 

2 ' 

3 

2 

3 

1,4 

NOTES: 


1. Open-drain out put. m easured with open-dran lest load. 

2. RxC is RTxC or TRxC, whichever is supplying {he recave dock. 

3. TxC is TRxC or RTxC, whichever is supping Che transrrut dock. 

4. Units equal Co AS. 

‘Tunings are preliminary and subject to change. 
tUnits equai (o TcPC. 
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Z80C30 AC CHARACTERISTICS (Continued) 





4 M Hz 

6 MHz 

3 MHz 


Number 

Symbol 

Parameter 

Win 

Max 

Min 

Max 

Min 

Max 

Notes*! 

23 

TdOS<ORz) 

OS 1 to Read Oata Float Delay 


70 


45 


40 

3 

24 

TdA(OR) 

Address Required Valid to Read Data 



\ 







Valid Delay 


570 


310 


260 


25 

TdOS(W) 

OS l to Wait Valid Deiay 


240 


200 


170 

4 

25 

TdQSf(REQ) 

OS l to W/REQ Not Valid Deiay 


240 


200 


170 


27 

TdOSr(REQ) 

OS l to OTR/R^ Not Valid Delay 


4 TcPC 


4TcPC 


4TcFC 


28 

TdAS{lNT) 

AS * to InT Valid Oelay 


5 CO 


SCO 


500 

4 

29 

TdAS<0SA) 

AS T to OS i (Acknowledge) Oelay 

250 


250 


250 


5 

30 

TwQSA 

OS (Acknowledge) Low Width 

390 


200 


150 



31 

TdOSA(OR) 

OS 1 (Acknowledge) to Read Data 










Valid Oelay 


250 


180 


140 


32 

TsiEi(OSA) 

1E1 to OS 1 (Acknowledge) Setup Time 

120 


ICO 


SO 



33 

ThlEl(OSA) 

IE! to DS t (Acknowledge) Hold Time 

0 


0 


0 



34 

Tdiei(IEO) 

IEI to IEO Oelay - 


120 


100 


90 


35 

TdAS{lEO) 

AS T to IEO Oelay 


250 


•250 


2C0 

5 

36 

TdOSA(lNT) 

OS i (Acknowledge) to INT Inactive 










Oelay 


500 


500 


450 

4 

37 

TdOS(ASQ) 

OS t to AS i Oelay for No Reset 

- 30 


15 


15 



38 

TdASC(OS) 

AS T to OS l Oelay for No Reset 

20 


30 


20 



39 

TwfiES 

AS and OS Coincident Low for Reset 

250 


200 

/ 

150 


7 

40 

TwPCI 

PCLK Lew Width 

105 

2C00 

70 

1000 

50 



41 

TwPCh 

PCLK High Width 

105 

2000 

70 

1COO 

50 



42 

TcPC 

PCLK Cycle Time 

250 

4000 

165 

2000 

125 



43 

TrPC 

PCLK Rise Time 


20 


10 


10 


44 

TfPC 

PCLK Fail Time 


20 


10 


10 


NOTES: 


3. ffoat delay is denned as the time required for a -± 0.5V change in the output with a maximum dc lead and a minimum ac lead. 

4. Cpen-dram output, measured with open-drain test load, 

5. Parameter is system dependent. For any Z-SCC in the daisy chain, TdAS{OSA) must be greater than the sum of TdAS<IEO) for the highest priority 
device in the dais'/ chain, TsiEl(GSA) for the Z-SCC, and TdlEIf(lEO) for each device separating them in the daisy chain. 

6. Parameter appGes only to a Z-SCC pulling INT Low at the beginning of the Interrupt Acknowledge transaction. 

7. Internal circuitry allows for the reset provided by the Z3 to be recognized as a reset by the Z-SCC. 

‘Timings are presmmary and subject to change. All timing references assume 2.0V for a logic "1" and 0.8V for a logic “O'*, 
t Units in nanoseconds (ns). 
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Z80C30/Z85C30 GENERAL TIMING AC CHARACTERISTICS 





4 MHz 

. 6 MHz 

8 MHz 


Number 

Symbol 

Parameter 

Min 

Max 

Min 

. Max 

Min 

Max 

Notes*! 

1 

TdPC(REQ) 

PCLK l to W/REC Valid Delay 


250 


, 250 


250 


2 

TdPC(W) 

PCLK 1 to Wait Inactive Delay 


350 


1 350 


350 


3 

TsRXC(PC) 

RxC t to PCLK T Setup Time 










(PCLK + 4 case only) 

80 

TwPCL 

70 

TwPCL 

60 

TwPCL 

1,4 

4 

TsflXD(RXCr) 

RxO to RxC t Setup Time (XI Mode) 

0 


0 


0 


1 . 

5 

ThRXD(RXCr) 

RxO to RxC I Hold Time (XI Mode) 

150 


150 


150 


1 

5 

TsRXD(RXCf) 

RxO to RxC i Setup Time (XI Mode) 

0 


0 


0 


1.5 

7 

ThRXD(RXCO 

RxO to RxC i Held Time (XI Mode) 

150 


150 


.-150 


1.5 

3 

TsSY(RXC) 

SYNC to RxC t Setup Time 

-200 


-2CO 


-2C0 


1 

9 

ThSY(RXC) 

SYNC to RxC f Held Time 

3TcPC 


3TcPC 


3TcPC 






+ 400 


+ 320 


+ 250 


1 

10 

TsTXC(PC) 

Tx'C l to PCLK t Setup Time 

0 


0 


0 


2.4 

11 

TaTXCf(TXO) 

TxC i to TxO Oelay (XI Mode) 


300 


230 


200 

2 

12 

TaTxCr(TXD) 

TxC t to TxD Delay (XI Mode) 


300 


230 


200 

2.5 

13 

TdTXD(TRX) 

TxO to TRxC Oelay (Send Clock 










Echo) 


200 


200 


200 


14 

TwRTXh 

RTxC High Width . 

180 


. 180 


150 


6 

15 

TwRTXJ 

RTxC Low Width 

180 


180 


150 


5 

16 

TcRTX 

RTxC Cycle Time (RxO, TxO) 

1000 


640 


500 


6.7 

17 

TcRTXX 

Crystal Oscillator Pen'od 

250 

1CC0 

165 

1CC0 

125 

1000 

3 

18 ’ 

TwTRXh 

TRxC High Width 

180 


180 


150 


6 

19 

TwTRX] 

TRxS Low Width 

180 


180 


150 


6 

20 

TcTRX 

TRxC Cycle Time 

10CO 


640 


500 


6.7 

21 

TwEXT 

OCO or CTS Pulse Width 

2C0 


200 


200 



22 

TwSY 

SYNC Pulse Width 

200 


200 


200 




NOTES:_ __ 

1. RxC is RTxC or TRxC, whichever is supplying {he receive dock. 

2. TxC I s iRxC or RTxC. whichever is supplying the transmit deck. 

3. Sotn RTxC and SYNC have 30 p( capacitors to ground connected to ^em, 

4. Parameter apples only it the data rate is one-fourth the PCLK rate. In aH ether cases, no phase relationship between RxC and PCLK cr TxC and 
PCLK is recuired. 

5. Parameter applies only to PM encoding/decoding. 

6. Parameter applies only for transmitter and receive^ OPLL and baud rate generator timing requirements are identicaJ to case PCLK requirements. 

7. The maximum receive or transmit data is V* PCLK. 

'Timings are preliminary and subject to change. 
tUruts in nanoseconds (ns). 
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CO 16-010 
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44-Pln Plastic Chip Carrier (PCC) 

NOTc: Package dimensions are given in inches. To convert to millimeters, multiply by 25.-t. 

2D 







ORDERING INFORMATION, CMOS SCC 


40-pin DIP 


Z85C3004PSC 


Z3530 


4 MHz 


44-pin PCC 


40-pin DIP 


Z80C3004PSC 


Z8030 


4 MHz 


6 MHz 


6 MHz 


Za5C30C6PSC 


Z30C30C6PSC 


8 MHz 


8 MHz 


Z85C3008PSC 


Z80C3008PSC 


Codes 

PACKAGE 
Preferred 
P = Plastic 
0 = Cerdip 

V = Plastic Chip Carrier 

Longer Lead Time 
C = Ceramic 
L = Ceramic LCC 
Q = Ceramic Quad-in-Line 
R = Protcpack 
T = Low Profile Protopack 


TEMPERATURE 

Preferred 

S = 0°C to + 70°C 

Longer Lead Time 
E = -40°Cto 4-100°C 
M fa -55°C to +125° 


ENVIRONMENTAL 

Preferred 

C = Plastic Standard 
E - Hermetic Standard 

Longer Lead Time 
A = Hermetic Stressed 
0 = Plastic Stressed 
8 = 833 Class 3 Military 
J = JAN 38510 Military 


Example: 

ZC34C00C4PSC is a CMOS 84CO, 4 MHz, Plastic DIP. 0°C to +70°C, Plastic Standard Flew. 


Z 0 84COO 0 4 P S C 

^— Environmental Flow 

-Temperature 

- Package 

-- Speed 

—- Product Number 

-Zilog Prefix 


44-pin PCC 


\ ! 
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ZILQG DOMESTIC SALES OFFICES 
AND TECHNICAL CENTERS 

CALIFORNIA 

Agoura.818-707-2160 

Campbell..406-370-8000 

Costa Mesa.714-261-1281 

COLORAOO 

Boulder.303-494-2905' 

FLORIOA 

Largo.813-565-2533 

GEORGIA 

Atlanta.404-451-6425 

ILLINOIS 

Schaumburg.312-885-8060 

MASSACHUSETTS 

Burlington.617-273-4222 

NEW JERSEY 

Hasbrouck Heights.201-288-3737 

ML Laurel.609-778-8070 

OHIO 

Seven Hills.216-447-1480 

TEXAS 

Richardson...J214-231-9C90 


INTERNATIONAL SALES OFFICES 

CANADA 

Toronto.... . .416-673-0634 

GERMANY 

Munich..49-89-612-6046 

JAPAN 

Tokyo.81-3-587-0528 

HONG KONG 

Kowloon.852-3-723-8979 

UNITED K1NGOOM 

Berkshire.44-628-392C0 


280C0 and 2-8US are registered trademarks of Zilog. Inc. 

© 1986 by Zilog. Inc. Ail rights reserved. No part of this publica¬ 
tion may be reproduced, stored in a retrieval system, or trans¬ 
muted, in any form or by any means, electronic. mechanical, 
photocopying, recording, or other wrse. without the poor wrrtten - 
permission oi Zilog. 

The information contained herein is subject to change without 
notice. Zilog assumes no responsibiicy for the use of any cr- 
cuitry other than circuitry embodied in a Zilog product. No other 
circuit patent licenses are implied. 

All specifications (parameters) are subject to change without no¬ 
tice. The applicable Zilog test documentation wiil specify which 
parameters are tested. 
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